This study tested the accuracy of perception of Japanese and Chinese emotions displayed facially and/or by voice.
Introduction
Although there are a number of studies on recognition of emotion, most have concerned facial expression. Numerous researchers have investigated the cross-cultural universality of facial expression (e.g., Ekman, 1968 Ekman, , 1972 Ekman & Friesen, 1971; Izard, 1971; Matsumoto, 1992; Matsumoto, Wallbott, & Scherer, 1989; Russell, 1994; Wang, Hoosan, Lee, Meng, & Yang, 2006) . More recently, the in-group advantage in facial emotion recognition has been discussed as a cultural phenomenon (e.g., Elfenbein & Ambady, 2002a , 2003 Kang & Lau, 2013; Matsumoto et al., 2002 ). An "in-group advantage" means that emotions are recognized more accurately when they are both expressed and perceived by members of the same national, ethnic, or regional group (Elfenbein & Ambady, 2002b) . There is general agreement that there is an in-group advantage and an out-group disadvantage on the perception of facial emotion (Blank & Rosenthal, 1982; DePaulo & Rosenthal, 1979; Elfenbein & Ambady, 2002a , 2002b Elfenbein, Marsh, & Ambady, 2002) . In many cases, an in-group advantage is shown by the analysis of the accuracy percentage effect size (Elfenbein & Ambady, 2002b) . However, a reasonable and evidence-based explanation of why these advantages/disadvantages emerge remains to be established. If we find any difference in the recognition of emotion between two cultures (two groups), we have to consider whether the difference comes from cultural identities, such as display rules (Ekman, 1972) or from the relationship of speakers and perceivers, such as in-and out-group (e.g., Beaupré & Hess, 2005) .
Although emotional faces are strong cues to understanding other people's emotions, we often have to interpret their emotions from their vocal (auditory) expressions, as exemplified through a telephone conversation. Moreover, we often fail to observe a speaker's face even in a face-to-face situation (Ekman & Friesen, 1975) . Studies on the recognition of vocal emotion, however, are quite few compared to those on facial emotion (Murray & Arnott, 1993; Scherer, 2003) .
It is possible that people who show little emotion on their own faces might focus on the vocal emotion of other people or be skilled at expressing their emotions in their voice. Barkhuysen, Krahmer, and Swerts (2010) found that when Czech participants who did not speak Dutch perceived Dutch speakers' emotions, incongruent emotional speech (emotional display incongruent with the lexical content) led to significantly more extreme perceived emotional scores than congruent emotional speech; the largest difference between congruent and incongruent emotional speech was found for the auditory-only presentation. In an experiment employing J-participants (Japanese participants) and NA-participants (North American participants), Shigeno (1998) made congruent and incongruent video recordings of six basic emotions by dubbing an emotional voice onto a face exhibiting a contradictory emotion, then compared incongruent emotional speech under three presentation conditions (visual-only (VO), auditory-only (AO), and audiovisual (AV)). An in-group advantage in emotion recognition was found in the case of AO presentation; however, in the VO and AV presentation, the in-group advantage or out-group disadvantage weakened or even disappeared.
There has been less research comparing the Japanese and the Chinese than comparisons between the Japanese and the Americans (e.g., Matsumoto et al., 2002) . Li and Dang (2009) investigated the differences between the expression and perception of emotion for Chinese and Japanese participants and examined the effect of culture on the interaction between vocal and facial expressions. They reported that when perceiving Chinese emotions, Chinese participants relied on vocal information more than Japanese participants, while Japanese participants used more facial evidence when the vocal emotional expression was mismatched with the facial expression. Chan (1985) compared American, European, Japanese, and Chinese groups on the perception of eight facial emotions and found that the averaged recognition rate of the Chinese was much lower than the Americans and Europeans, but comparable to that of the Japanese. Bond (1993) concluded that the features of Chinese emotional responses are all likely to be found in other groups that share cultural characteristics with the Chinese.
Several recent results strongly suggest that Japanese and Chinese are both more sensitive to emotional voices than Westerners (e.g., Anolli, Wang, Mantovani, & Tonl, 2008; Liu & Pell, 2012) . The direct comparison of vocal emotion recognition between Japanese and Chinese is needed; however, there are few studies that have directly compared the Japanese with the Chinese where the modality of emotional display was a variable. The purpose of the current study was to compare systematically the unimodal and multimodal perception of Japanese with those of Chinese under the VO, AO, and AV presentation conditions.
Method Participants
There were two groups of participants, one consisting of 21 Japanese (J-participants) and the other of 19 Chinese (C-participants). All participants were graduate and undergraduate students with no known hearing disorders. None had been outside of their home countries for more than one year. The C-participants were overseas students who had been studying in Japan for less than one year. They all received 850 yen per hour for the participation.
Stimuli
Audiovisual performances by professional actors were recorded on an HDCAM recorder (SONY, HDW-790). Five Japanese and five Chinese actors, two males and three females each, were recruited from an actor agency. Eight of the actors were in their 30s and two were in their 20s. In their performances they were allowed to use only linguistic elements, such as intonation, pitch of voice, and/or impersonation, and they were instructed not to use other elements, such as laughing, crying, and clicking their tongues. Two people, including the experimenter, selected the best audiovisual emotional expressions from among several candidates.
The Japanese and Chinese actors uttered one word and a short sentence in their respective languages. The word was "ju-u-i-chi-ji-ha-n" ("eleven thirty" in English) in Japanese and the short sentence was "so-o-de-su-ka" ("Is that so?" in English) in Japanese. The Chinese actors uttered the identical word and sentence in standard modern Chinese (Mandarin Chinese). Although all verbal materials have neutral linguistic meanings and do not reflect any emotion in and of themselves, they are often used in daily conversation with emotional expressions.
We edited the recordings so as to make each utterance appear in a random order and dubbed onto a DVD. There were 12 utterances per actor-6 emotions × 2 verbal items-and the DVD included 60 stimuli (12 utterances × 5 actors) of the five Japanese actors (J-speakers) or the five Chinese actors (C-speakers). A 200-ms pure tone was presented 1.0 s ahead of a face as a signal tone.
Design
We conducted the experiment under three presentation conditions: VO, AO, and AV. We used a mixed factorial design with participants as a between-subjects factor with two levels (Japanese and Chinese), and two within subjects factors (presentation conditions with three levels (VO, AO, and AV)) and speakers with two levels (Japanese and Chinese). The dependent variable was perceived emotion.
Procedure
We gave participants three instructions: to watch the speaker's face with no sound presentation (VO condition), to listen to the voices with no visual presentation (AO condition), and to watch a speaker's face while carefully listening to his/her voice (AV condition). They were required to identify the speaker's emotion in a six-alternative forced-choice question; they were not required to identify the meanings of the verbal materials. The faces were presented on a 32-in monitor (SHARP, AV-29F2) at eye level, and the voices were presented through headphones (STAX, SR-404) at a comfortable level in a quiet room.
Half of the J-participants and C-participants were presented with the J-speakers first, and the other half were presented with the C-speakers first. The judgment duration was 4 s.
Results
When the emotion was correctly identified as that which the speaker intended to express, the response was judged to be correct. The average percentages of correct identification are shown in the three graphs (VO, AO, and AV) of Figure 1 . In the VO condition (left graph), the facial emotion was correctly identified more often by both the J-participants and the C-participants when the speakers were Chinese than when the speakers were Japanese. This indicates that the Chinese facial expression was more distinguishable than the Japanese facial expression, regardless of whether perceivers belonged to the in-group or the out-group. In the AV condition (right graph), no difference was found between the J-participants and the C-participants in the identification of emotion expressed by either the Japanese or the Chinese speakers. However, the results of the AO condition (middle graph) were quite different; the emotions were identified correctly more often by the J-participants when the speakers were Japanese and by the C-participants when the speakers were Chinese. Figure 1 further shows that the scores of the AV condition were the highest and that the scores of the AO condition were the lowest in both J-and C-participants. These results were confirmed statistically by conducting 2 × 3 × 2 mixed-factor ANOVA (analysis of variance)-participant (Japanese vs. Chinese) × presentation condition (VO vs. AO vs. AV) × speaker (Japanese vs. Chinese). The interaction, participant × presentation × speaker, was significant, F (2, 76) = 6.887, p < 0.005. Both the main effects of the presentation condition and the speaker were significant, F (2, 76) = 244.684, p < 0.001 and F (1, 76) = 42.254, p < 0.001, but the main effect of participant was not significant. Multiple comparisons were significant among the three presentation conditions (p < 0.001, p < 0.001, p < 0.001). These results suggest that the identification of emotion is facilitated in the AV condition because facial expression and emotional voice are both available.
In the VO condition, the emotion of the C-speakers was identified correctly more often than that of the J-speakers regardless of whether the speakers were Japanese or Chinese. The speaker × participant simple interaction was not significant. The simple simple main effects of the speaker were significant (J-participant: F (1, 38) = 31.74, p < 0.001; C-participant: F (1, 38) = 32.43, p < 0.001), and the simple simple main effects of the participants were not significant or marginally significant (J-speaker: not significant; C-participant: F (1, 38) = 3.10, p = 0.086). This indicates that both the J-participants and the C-participants could identify the facial emotion of the C-speakers better than that of the J-speakers. Neither in-group advantage nor out-group disadvantage existed.
In the AO condition, the simple interaction, participant × speaker, was significant, F (1, 38) = 17.20, p < 0.001. Then the simple simple main effects of the speaker and the participant were calculated. It was revealed that the C-participants got significantly higher scores (F (1, 38) = 16.11, p < 0.001) than the J-participants when the speakers were Chinese, but the J-participants did not get significantly higher scores than the C-participants when the speakers were Japanese, although both the J-and the C-participants got higher scores in the case of the in-group speakers than in the case of the out-group speakers (J-participant: F (1,38) = 8.17, p < 0.01; C-participant, F (1, 38) = 9.03, p < 0.01). This means that the participants more correctly identified the emotion of in-group speakers than that of out-group speakers, demonstrating the existence of an in-group advantage.
In the AV condition, neither the main effect for participant nor the simple participant × speaker interaction was significant. The emotion of the C-speakers was better identified than the emotion of the J-speakers (J-participant: F (1, 38) = 10.08, p < 0.005; C-participant: F (1, 38) = 23.63, p < 0.001). This indicates that the emotion of the C-speakers was more easily identified, irrespective of whether the speakers were Japanese or Chinese. Neither in-group advantage nor out-group disadvantage existed. Table 1 shows the percentage of correct identifications of six emotions by the J-and C-participants. In the VO and AV conditions, for both J-and C-participants the correct identification rates for the six emotions were similar; however, in the AO condition, the percentage of correct identifications of happiness by the C-speakers was conspicuously low in the case of both the J-and the C-participants. In order to further explore the similarities and differences posed by speakers in the in-group or the out-group in the AO condition, we performed a MDS (multi-dimensional scaling) analysis. Results showed the six emotions plotted in a two-dimensional psychological space. As can be seen in Figure 2 , the relative positions of the six emotions are similar between the in-and the out-group speaker. However, the position of happiness expressed by the C-speakers is near anger for both the J-and the C-participants while the position of happiness expressed by the J-speakers is far from anger for both the J-and the C-participants.
Discussion
The current experiment provides several important findings related to the multimodal perception of Japanese and Chinese emotion. First, the accuracy of emotion identification of in-and out-group speakers depends on the presentation conditions-It was worst in the AO condition and best in the AV condition. Second, the performance of emotion identification in the VO and the AV conditions was better when the speakers were Chinese than when they were Japanese. Third, in the AO condition, an in-group advantage was found. Fourth, the identification of happiness was very difficult for both the J-and the C-participants in the case of the Chinese speaker, but not difficult in the case of the Japanese speaker. Fifth, in a two-dimensional psychological space calculated by MDS, the position of happiness was different for the J-and C-speakers.
In the AV presentation, it seems that perceivers try to supplement the information of one unimodal perception with the other unimodal perception so as to have enough information to recognize accurately other people's emotion (de Gelder & Vroomen, 2000) . The present results suggest that participants tried to supplement insufficient expression of facial emotion with vocal emotion. In everyday communication, optimal interpersonal communication might be carried out in this way making it possible for us to adapt to recognizing the emotions of both in-and out-group members (Soto & Levenson, 2009) . Zhao (2002) compared Japanese and Chinese display rules and found that Chinese tend to suppress facial expression of positive feelings in public situations more than Japanese. However, the current results show high identification rates for happiness (a positive feeling) in both the VO and the AV presentation conditions, while happiness in the AO presentation condition was identified at lower rate. Further study will be necessary to explain the contradiction between the current results and the reports by Zhao (2002) .
A number of researchers have reported that there is an in-group advantage in facial expression of emotion (e.g., Elfenbein & Ambady, 2002b) . However, in contrast, the current study found no in-group advantage in the case of Japanese and Chinese facial expressions; however, we found an in-group advantage in the case of vocal expression. This finding of the in-group advantage occurring only in the vocal condition is similar to Shigeno's (1998) findings with Japanese and North American participants.. It is often said that Japanese facial expression is not as clear as that of Westerners (e.g., Ekman, 1972) . It could be that those who were brought up in a culture where the expression of facial emotion is parsimonious are not adept at perceiving the emotions of others, nor are they particularly good at expressing their own emotion. Denes and Pinson (1963) proposed that there is a "speech chain" between the production and perception of speech sound. For example, in the absence of considerable experience with the spoken English sounds [l] and [r], many Japanese are unable to label them, to discriminate between them, or to produce them in a consistent way, and the effect of linguistic experience is specific to perception in the speech mode (Mann, 1980) . This means that those who cannot pronounce certain words accurately cannot catch and understand them accurately, and those who cannot catch and understand certain words accurately cannot pronounce them accurately. Similarly, there seems to be a strong correlation between the expression of emotion and its perception.
It might be true that the familiar facial expression we often come across in our daily life actually is more accurately identified (in-group advantage); however, we can also say that the clearer the facial expression is, the more accurately we can identify the emotion, even if it is an out-group member's facial expression. In addition to the modality of emotion expression (VO, AO, and AV), the intensity of emotion expression is an important variable that should be investigated in future research on the in-group advantage or out-group disadvantage.
Conclusion
In the current study, an in-group advantage was obtained in the AO presentation, but not in the VO and AV presentations. The facial expression of C-speakers was clearer than that of J-speakers, and the vocal expression of happiness by C-speakers was more difficult to identify for both the J-and the C-participants. In conclusion, the perception of emotion expression for Japanese and Chinese participants was very similar except in the case of vocal expression. Although the experiment was conducted under controlled laboratory conditions, and we can be relatively confident of the internal validity of the study, future research with a broader range of speakers and participants will be necessary to test the generalizability of the current findings.
